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AREA STUDY 


he economic opportunities of geographical areas often 


depend upon what is under the ground as well as what are 


upon their surfaces. Area studies, to be sound, must take all 
factors into account. Here, two Battelle specialists in 
management services consult a geologist on the geological 
and topographical factors involved in an appraisal of an 


area's economic potentialities. 
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Research 
and Business 


Stability 


HERE IS MUCH EVIDENCE TO indicate that research is contributing 
strongly to business stability, while at the same time it is 
creating a long-term upward business trend. We know that it has a 
suppressing effect on inflation by showing wavs to solve material 
and cost problems and production. It also tends to curb depressions 
by its continuous creation of more industries, more products 


and more jobs. 


In the past six years, evidence has been mounting to suggest that 
research is also acting to stabilize capital expenditures to some extent. 
Capital expenditures of American industry in this period rose each 
year, except 1954, along a growth line almost parallel to that for 
research. Some business analysts have stated that research, by 
its steady development of new products and processes that require 
plant expansion, is causing a shift from short-term to long-term 
capital expenditure planning. Long-term planning implies less 
susceptibility to temporary influences, and thus a rounding-off of the 
traditional peaks and valleys in the capital expenditure growth curve. 


Of course, six years is too short a time for evidence of a firm 
correlation between research and capital expenditures, but even a 
tendency in this direction would be important to business stability. 
Abrupt changes in capital expenditures have always been a major 
reason for sharp fluctuations in business activity, both in the United 
States and abroad. If research is “building-in” a degree of stability to 
capital expenditures, it is, in still another way, tending to keep 


business growth on a more even keel. 


Many bankers, investment counselors, and other specialists in the 
field of finance look upon research as a factor tending to give greater 
stability to corporate securities. Such stability, of course, would 
apply only to those companies with proved records of successful 
research, and it might at times be masked by more powerful 
psychological influences. But any lessening of the extremes in the 
ranges of security values would itself be a psychological factor 
contributory to a similar lessening of the extremes in the 


business cycle. 


A greater stability in business growth would mean economic 
and social values beyond the obvious. Hardships, tensions, and 
insecurity are frequently caused by sharp changes in business trends. 
By helping make business growth less erratic, research will be 


contributing to the amelioration of social, as well as material problems. 


Willey 


President and Director, 
Battelle Memorial Institute 





VIGNETTE 


INVESTIGATOR OF 
RADIOISOTOPE USES 


MEYER POBERESKIN 


Uniike the development of atomic en- 


ergy for generating power, which will 


require investment far into the future 
with little immediate return, radioiso- 
topes are paying off their users many- 
fold every day. These materials are al- 
ready saving industry an estimated $100 
million a year. Yet in the view of Meyer 
(Mike) Pobereskin, of Battelle's radi- 
oisotopes and radiation division, the po- 
tential uses of radioisotopes are almost 
unlimited. Research is constantly finding 
new industrial applications. 

At Battelle, Mike’s efforts have been 
devoted to nuclear, and especially ra- 
dioisotope, research. He has participated 


in studies exploring the use of radioiso- 


topes as tracers in the formation of point- 
contact transistors, in machine tool and 
other wear problems, and in the analysis 
of lubricating oil consumption. In other 
investigations, radioisotopes were uti- 
lized to determine the diffusion of water 
through protective coatings and for dis 
covering the mechanisms by which vari- 
ous chemical processes take place. He 
also has worked on the recovery of ura- 
nium from ores. 

Before joining the Institute, Mike was 
engaged in research on the recovery 
of fissionable products from irradiated 
fuel elements, the disposal of radioac- 
tive wastes, and other problems for the 
Vitro Corporation of America. Earlier, 
at the Argonne National Laboratories. 
he had studied processes for recovering 
transformation products from irradiated 
materials. 

As by-products of his studies, Mike 
has written dozens of classified reports 
and a half dozen articles on subjects 
ranging from fundamental nuclear chem- 
istry to radioisotope applications. Cur- 
rently he is the author of a popular 
column, “Nuclear Notes”, that appears in 
the Columbus Technical Council News 
An active member of the American 
Chemical Society, he is also a member of 
the Subcommittee for Fuel Reprocessing 
of the Atomic Industrial Forum. 

He received his B.S. in chemistry from 
the College of the City of New York 
and his A.M. in the same field from 
Columbia University. 

Mike and his wife Sarah have two 
children—a_ son eight and a daughter 
five years of age. His hobby of photo 
graphy has lost out to the do-it-yourself 
opportunities around home. 
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The utilization of corrugated board, already 
widely used in shipping containers, is 






being expanded by new transportation techniques, 





by changing merchandising methods, and by its 






application to construction and other activities. 







by Leonarp M. Guss 







HE GROWING ABILITY OF manutacturers to pro- 





duce goods in vast quantities has aggravated an 






already serious distribution problem. One facet of this 






problem is the safe and economical transfer of prod- 






ucts from the manufacturer to the consumer. The 






corrugated box has become a major tool for accom- 






plishing this end. 
The past growth in use of the corrugated shipping 





container, the current expansion of its use into many 






fields, and the bright prospects for its future all result 





from one of the most pressing drives in industry 






getting products to the consumer at a minimum out- 






lay. Developments in distribution, which include 





packaging, handling, shipping, warehousing, selling, 
and adjunct functions, often have not kept pace with 






progress in manufacturing techniques. Growing rec- 





ognition of the costliness of the distributive function 





has led to a greater appreciation of the cost savings 





that improvement can bring about. 





The corrugated box is constructed from an inexpen- ae pe eer oe hank * on 





sive paper board whose design is simple, yet strong. 
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Strength is imparted by a fluted inner sheet faced on 





one or, more commonly, both sides. This distinctive 





laminated construction affords several advantages. 





C a th j ally hich in the directi Novel use of corrugated board forms in a construction 
ompression strength Is unusua y Mgn in the airecuon project. Waxed board and wet-strength adhesive prevent d the 







of the flutes of the inner sheet. The air space in the wet concrete from weakening the forms. (Top) The forms 
fl tes rides ac shi ing against lateral bl a | fastened to a plywood floor, were strengthe ned by the “egg 
utes provides a cushioning agains ateral DIOWS anc crate” structures: (Middl the conduits and reinforcing steel 
insulation. The combination of paper and air also having been put in place, the concrete was poured; (Bottom ) 





after the initial setting of the concrete, the surface was 
finished with a power-driven propeller 






provides high strength with low tare weight. These 














and other less obvious advantages account for the 
popularity of corrugated board. 

In an imperfect world, advantages are often coun- 
tered by disadvantages. The faults of the corrugated 
container stem from its parent material—paper. The 
ever-present devil of the paper container is humidity 
since ordinary corrugated board has rather poor re- 
sistance to water and water vapor. After exposure of 
an ordinary corrugated container to wet environment, 
its strength falls rapidly-—— sometimes to the point 
where the contents are lost. However, corrugated 
boxes with good humidity resistance can be con- 
structed by using special adhesives or impregnated 
liners or facing sheets, or combinations of these. Costs 
of such materials are higher, hence boxes so con- 
structed usually command a premium in price. 

Another disadvantage has been the limited weight 
capacity of corrugated. Recently, however, this ca- 
pacity has been extended to the point where weights 
of the order of a ton or more can be carried. Several 
plies of the material are required to obtain the neces- 
sary strength. 

Finally, the surface of corrugated board does not 
lend itself to fine printing, which limits the use of the 
material in fine quality packaging. These problems, 
and others of a less serious nature, are the subject of 
constant study by research laboratories. 


REASONS FOR GROWTH 


The corrugated shipping container does not exist 
in a non-competitive vacuum. It is challenged by 
multiwall shipping sacks, by fibre and steel drums, 
and by wirebound, plywood, and nailed wooden 
boxes. Over the horizon lies the possibility of a plastic 
box. But the competition is mostly for special uses. 
In general, corrugated is the dominant shipping con- 
tainer, with no loss of this position indicated in the 
foreseeable future. Tracing its growth over the past 
two decades (corrugated has been known for over 
50 years), its use has increased some 450 per cent, 
from shipments of 21 billion square feet in 1935, to 
93.5 billion square feet in 1955. Recent studies indicate 
that the next ten years will see 1965 shipments ex- 
ceeding 130 billion square feet, or some 650 per cent 
over our chosen base year of 1935. 

Essentially this growth is the result of the penetra- 
tion of new market areas, the growth of existing 
markets, or a combination of both. The corrugated 
container has penetrated a number of new markets 
in the country, especially since the end of World War 
II. An example in the food field involves precut frozen 
meats—virgin territory for any packaging. The meats 
involved—beef, lamb, pork, and veal—had previously 


been shipped frozen, but not packaged. The ney 
technique, which is now offered by most of the major 
packing houses and by many of the smaller ones 
involves precutting the meat, wrapping it in film or 
foil, and presenting it for sale as a convenience item, 
Because these meats are now packaged, a market was 
created for corrugated shipping containers where none 
existed before. Some estimates of the potential of this 
field range as high as 50 per cent of all meats ip 
10 years; if any significant part of these estimates js 
realized, the potential for corrugated boxes is on the 
order of hundreds of millions. Corrugated has also 
recently gained a good part of the citrus fruit market, 
and its use in the shipping of other fruits and some 
vegetables is increasing. 

Experience in the canned goods industry typifies 
dependence on growth in an expanding market 
Canned goods are already 100 per cent packaged in 
corrugated. Thus the growth of the corrugated cop. 
tainer in this field is dependent not on the efforts of 
corrugated suppliers to increase their sales, but o1 
the growth in the volume of canned goods sold. 

What is happening in the appliance market illus. 
the market 
and growth of existing markets. In recent years, th 


trates combination of new penetratior 
corrugated container has almost wholly displaced the 
wooden container in the packaging of larger appli- 
ances. At the same time, the trends to leisure and 
convenience, and the general economic well-being of 
the country, have vastly increased the number of 
appliances sold. 

Another factor affecting the sale of corrugated boxes 
is the size of the population that will utilize the 
packaged products. Though a large population alone 
is no guarantee of commensurate economic activity 
(the United States population in the 


“depression 


The author is associated with Bat 
telle’s management services depart 
ment. Since joining the Institute, he 


has participated in investigations r 
lating to such probk ms as the avail 
ability of ferrous scrap, the poten 
tialities for expanded uses of selected 
inorganic chemicals, and possible d 
velopments affecting the growth of 
the packaging industry. Earlier, Guss 
served as a supervisor of organic chemical produ 
tion at the E. F. Houghton Company. He receiv: 
his Master’s degree in Business Administration 
from Drexel Institute of Technology after gradua 
tion from the University of Pennsylvania with a 
B.A. in chemistry. 
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thirties” was larger than that of the “boom twenties  ), 

aration 17 growing population does have a potential for gen- 

urs, the erating demand. Further, some economists hold that 

>ed the a growing population provides a general feeling of 
appli optimism about business activity, which helps create 
a and a favorable business climate, and thus favors pros- 

— . perity, which in itself helps to uphold such activity. 
ani Population estimates for the future are being revised 
5 taeueal almost as rapidly as they are being made as the birth- 
=e te rate outraces the forecaster’s imagination and courage. 





Currently accepted estimates, however, indicate a 
total population of 179 million in 1960, and over 190 
million in 1965. This will mean not only a larger popu- 
lation, but will be accompanied by a shift in age 
distribution from that of today. There will be more 
children, and more older people. These groups will 


generate demand for special products to satisfy their 


alone 


a ~— 


ictivits 


ression | 


wants which will require packaging. In addition, 
the effective working population of the near future 
is expected to be proportionately smaller. Fewer peo- 
ple will be called upon to produce more goods. To 
increase their productive capacity, more efficient 
packaging tools and media will be required. 

The business activity of the near future is a matter 


of urgent concern to the manufacturer (and con- 





sumer) of not only corrugated boxes; but of any 
| product. Predictions for future business as measured 
t by Gross National Product are uniformly optimistic, 
with estimates ranging up to $570 billion in 1965, as 
compared to 1955's record high of $388 billion and 
1956's estimated record breaking $400 billion plus. 








Delicate copper and ceramic coaxial transmission-line sections, packaged as shown here, were safely shipped almost 
The easy-to-dent, 20-foot-long tubes were packed without using tools that might 
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INNOVATIONS IN PACKAGING THAT AFFECT CORRUGATED 


The corrugated container must fulfill the functions 
of any other package. It must protect its contents 
during storage and transit. It must provide easy access 
to the contents when the occasion demands. It must 
identify the contents. Finally, in these days of ardent 
selling, it must often help to sell the contents, or at 
least to create an aura of quality that it is hoped will 
carry over to the customer's image of the contents. 

Certain innovations in packaging affect the corru 
gated container. New materials. used as a unit or 
consumer § package, may change the characte ristics 
of the shipping container required. For example, both 
cream and ice cream mix are now being packaged to 
some extent in polyethylene bags in corrugated car 
tons. This method replaces the use of more expensive 
cumbersome steel containers. The use of the polyethy 
lene bag obviates the necessity for developing a 
special corrugated container; which would resist the 
cream and at the same time not contaminate it. 

Similar in effect is the switch of many unit packages 
from glass and metal, to plastics and paper. These 
lighter materials appreciably reduce the weights in 
volved, and so permit the use of a lighter weight 
shipping container. 

One of the more promising new fields involves the 
physical combination of corrugated board with the 
new metal foils and plastic films. This is done by 
laminating a layer of the material to the inner or outer 
face of the carton, or laminating the plastic or foil to 
the corrugated sheet itself. While some applications 




















of this principle are known, mainly involving alumi- 
num foil or polyethylene, no extensive use has yet 
been made of it. 

New methods in packaging also inevitably affect 
the shipping container. The intriguing process of 
vacuum-forming the strip or blister pack, now so 
popular, has brought order into many hitherto com- 
plicated retail fields. Hardware, drug, and variety 
stores have found this type of package invaluable in 
building impulse sales, saving sales clerks’ time, and 
creating customer good will. An example taken from 
the hardware field is the packaging of nuts and bolts, 
or screws, or nails in small quantities in film or blister 
packages. The net result is often to increase the 
amount of shipping containers needed, because of the 
increased bulk of the unit package. 

Corrugated containers are increasingly responsive to 
the demands of retail outlets. The retail field is in a 
state of flux, in its attempt to improve the over- 
burdened distributive process. Supermarkets, for ex- 
ample, are obtaining an increasing share of food 
and nonfood sales. Their share of food sales is ex- 
pected to rise from the present 55 per cent to 65 
per cent in five years. Supermarkets are characterized 
by a high diversity of stock (almost 5,000 items on the 
average) with low-volume sales per item (less than 
two dozen units of about four-fifths of all items are 
moved in a week ). Case sizes have had to be adjusted 
to meet these conditions. 

Department stores have joined, to a limited extent, 
the trend to self-selling packages. Some articles that 
have not been sold in packages heretofore are enjoy- 
ing marked success now. They range from girdles to 
toasters. In such cases, the customer is relying on the 
guarantee of the store or of the manufacturer that 
the packaged product will be up to standard. Of 
course, there may also be displays, with the customer 
examining an unpackaged item and then purchasing a 
fully packaged one. The discount house has in large 
part been built upon this premise, to the detriment of 
other outlets. To meet the need for a package that can 
be examined closely by the consuming public, the 
manufacturers of corrugated boxes have created con- 
tainers attractively designed and printed. 


METHODS OF SHIPPING 


Corrugated boxes are primarily shipping containers, 
and so they are affected by changes in shipping tech- 
niques. Thus, the growth of air freight to the position 
of a mass hauler requires lightweight packaging for 
which corrugated is ideally suited. 

The railroads have long been concerned over the 
inordinate amount of damaged goods and consequent 





claims. They have conducted and encouraged inten. 
sive studies of packaging and shipping methods and. 
in some areas, have reduced damages drastically, 
Over-all, however, damage claims are higher than jn 
past years, and much work remains to be done. 

New developments such as piggyback (the tech- 
nique of hauling truck trailers on rail flatcars part 
of the way) and fishyback (a similar technique 
whereby trailers are hauled on ships) should greatly 
increase the use of corrugated boxes in export. The 
export field has long been the preserve of wooden 
containers, since marine shipping subjects freight to 
the roughest possible circumstances. However, piggy- 
back, fishyback, and seatrains (boxcars hauled on 
barges ) all provide opportunity for corrugated. These 
techniques overcome the primary difficulties of export, 
which include theft, water damage, and high stresses 
The trailers or freight cars themselves act as sealed 
units, forbidding access to the contents and obviating 
the need for special packaging for each item. Further, 
high stacking is avoided since cartons cannot exceed 
the height limit of the trailer. 

In addition to these techniques there are a host of 
similar ideas, in various stages of practice or develop- 
ment. These involve large containers of steel, alumi- 
num, or wood which safely can contain or protect 
items shipped in standard corrugated packaging. 

Corrugated board is not limited to shipping con- 
tainers. It has been used for consumer items such as 
wardrobes, tables, chairs, bassinets, toys, picnic bas- 
kets, and many others. Industrial uses include tote 
boxes, reels, disposable pallets, and construction 
forms. Commercial uses include filing cabinets and 
display stands for point-of-sale stimulus. 

An instance of imaginative use of this material is 
the construction application named above. The com- 
mon technique is to be use softwood, plywood, or re- 
usable steel pans as cement forms. Corrugated board 
can replace these other materials in techniques such as 
lift-slab construction at an appreciable cost saving 
and is being increasingly used for such purposes. 

The growth of markets and population, the increas- 
ing penetration of new shipping container markets, 
and the use of corrugated in other than shipping 
containers should all combine to insure the continued 
rapid development of this industry. This demand is 
not likely to outrun supply, at least in the foreseeable 
future. The forest resources of the country have been 
estimated as adequate to the needs of the various 
users of paper products. 

Continuing research on pulps and papers, processes 
of manufacture, structure of corrugated board, print- 
ing and the many other phases of the product indicate 
a sure position for the near future. 
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| Close-up view of the zone purif 
ication of an ingot of germa- 
nium. The molten portion of 
the germanium can be seen in 
the bright zone, to the right of 
| the strau berry-shaped protuber 


mee. The induction heating 
il which creates the molten 
} zone. moves slowly along the 


aris of the quartz tube that con 
tains the ingot 





Zone Purification 


by Harvey S. GorrInc 


Now used largely for purifying semiconductor 
materials, zone purification techniques are 
being studied as a means of removing impurities 


from a wide variety of materials. 





HI POSSIBILITY OF REMOVING 


trom 


impurities 


large ingots, chemicals, and even water by zone 
purification or separation methods now appears to be 
a distinct possibility This process developed largely 
for the purification of semiconductor materials. cur 
rently is receiving a closer look from research tech 
They believe that it 


moving impurities from a wide variety of materials 


nologists can be used for re 
and that the technique can be used for processing 
much larger amounts of materials than had been be 
lieved teasible before. 

Zone melting, which is the most widely used tech 
nique, is an adaptation of fractional crystallization 
long used for the purification of materials. It was 
developed by W. G. Pfann of Bell Telephone Labora 
tories. In his adaptation, one or more molten zones are 
caused to traverse an ingot to be purified The molten 
zones are kept at a constant length As melting occurs 
on the leading edge of the zone freezing takes place 


on the other side 








THe ZONE MELTING PROCEsS 


Best purification results are obtained in cases where 
the solubilities of the impurities in the liquid and in 
the solid differ appreciably. Impurities which lower 
the melting point of the material to be purified con- 
centrate in the liquid zone and are swept in the 
direction of zone travel to be deposited at the end 
of the ingot last to freeze. Those impurities which raise 
the melting point of the material to be purified con- 
centrate at the opposite end of the ingot. In cases 
where wide differences in solubilities exist, remarkable 
purification can be attained in a relatively small num- 
ber of zone passes. On the other hand, if impurities 
do not show a preference either for the liquid or the 
solid, only slight purification is achieved and many 
zone passes may be required to effect adequate 
purification. 

The zone-melting process was developed primarily 
to purify germanium for use in transistors. The process 
is capable of producing a degree of purity almost 
inconceivable in terms of the usual concepts of 
chemically pure materials. Purities of approximately 
99.999999 per cent are not uncommon by zone melting 
as compared with a purity of 99.99 per cent which is 
normally considered excellent when achieved by other 
methods. Besides the application to semiconducting 
elements such as germanium, silicon, and tellurium, 
zone melting has been used in purifying many metals, 
among them, antimony, indium, copper, and tin. 

In addition to purification of the elements, the proc- 
ess is equally useful in the purification of compounds. 
In the preparation of high-purity compounds, zone 
melting may be applied to purification of the com- 
pound, to purification of the elements prior to forma- 
tion of the compound, or to a combination of the two. 
Thus, impurities which may segregate very slowly 
in the compound may be found to segregate rapidly 
in the elements prior to compound formation. In some 
cases, zone melting must be used in combination with 
other purification techniques to achieve desired purity. 
For example, zinc and tellurium are impurities which 
segregate slowly on zone melting the compound in- 
dium antimonide. Therefore, these impurities must be 
reduced to negligible concentrations prior to formation 
of the compound. This can be accomplished by re- 
moving tellurium by zone refining the indium, and by 
removing the zinc from indium by a special electro- 
refining procedure. The concentrations of tellurium 
and zinc impurities in purified antimony are negligible. 
Once the starting materials are free of the troublesome 
impurities, the compound may be prepared and puri- 
fied readily. 

It has been reported that gallium cannot be purified 





efficiently by zone melting. However, when applied t 
gallium chloride, the process is extremely effective 
Very pure gallium may then be obtained from the | 
purified chloride by electrolysis. | 

The effectiveness of zone refining depends on the 
difference in solubility of the impurity in the liquid | 
and in the solid material being purified. Also, equilib-| 
rium conditions at the freezing interface are required 
to obtain maximum separation. Diffusion of the in. | 
purities to or away from the interface, however, may 
not be rapid enough to allow equilibrium conditions 
to be established. Agitation of the liquid and sloc| 
travel rate of the liquid zone often help to overcony 
these difficulties and to permit nearer approach to| 
equilibrium. 

In assessing the efficacy of zone refining in a par 
ticular system, problems of contamination must }y 
considered in addition to the problem of attaining 
equilibrium. Absence of contamination by container 
materials and by impurities in ambient gases used jn } 
the system must be ascertained, especially when q| 
product of extremely high purity is desired. Introduc-{ 
tion of impurities into the system from the con. 
tainer or the ambient gas may well confound sub-} 
sequent evaluations and defeat the purposes of zone! 


’ 


purification. 


MICROPROCESS AND LARGE-SCALE Us) 


Although the zone-refining process was developed 
primarily for semiconductor purification, many other 
applications appear promising. Its use as a micro-\ 
process for purifying very small quantities of organic { 





materials may have advantages over other purification} 


Dr. Goering has worked largely in the 
field of physical chemistry since join 
ing Battelle. He has participated in or 
directed investigations relating to ther- 
malelectric effects, the preparation and 
evaluation of new semiconducting ma- 
terials, and the development of im- 
proved rectifiers. He has also been j 
responsible for studies in the zone “ 
purification and separation of metals 

and of inorganic and organic materials and for th 
development of techniques for underwater gamma 
radiography. His earlier Institute studies included 
research on wood preservatives and oil additives 
The author received his Ph.D. in physical-organi: 
chemistry from The Ohio State Universit, 
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4 diagram illustrating salient features of an ingot undergoing zone purifwation. 


means. Thus, in cases where only a small quantity of 
materials is available, the process may be advanta- 
geously applied to obtain enough pure material for 
characterization by melting point determination and 
composition analysis. This may become especially im- 
portant in synthesis of new organic compounds. 
Separation of various inorganic materials by zone 
melting should find wide applications particularly in 
those cases where separation by other techniques is 
inefficient. Preparation of fine chemicals and spectro- 
graphic standards may be significant applications. 
Though most commercial applications of zone refin- 
ing are for the purification of relatively small amounts 
of materials, large-scale applications appear to be 
quite feasible. In cases where batch processes are 
employed, the use of a series of multiple zones spaced 
closely is more efficient than repeated passes of a 
single zone. No new difficulty has been encountered 
in scaling up from small experimental ingots of ap- 
proximately a half pound to ingots weighing tens of 
pounds. It seems likely that scaling up to hundred- 
or thousand-pound ingots will not introduce any major 
problems. For large-scale applications, a setup for 
continuous processing is attractive. Pfann has de- 
scribed a continuous process (U. S. Patent No. 2,739,- 
046) wherein the purified product is continuously 
withdrawn at one point, with material concentrated 
in impurities being withdrawn at another point. Con- 
tinuous feed is also provided. The system is analogous 


to a continuous fractional distillation. 


PoreNnTIAL Uses oF ZONE REFINING 

The large-scale preparation of potable water from 
sea water by controlled freezing or zone melting 
appears promising. In this case, too, the major dif- 
fculty for this application is to obtain actual distribu 


tion coefficients approaching those of the thermo- 
dynamic coefficients, under operating conditions which 
may be sealed up to provide the potable water in 
large quantities at desired rates. 

Another intriguing possibility is the use of zone 
purification in large-scale separation of organic com- 
pounds. Especially interesting are the systems which 
are composed of crystalline organic materials which 
are stable at their melting point. Important factors 
to be considered are composition of eutectics, thermal 
conductivity of the organic material, and diffusion of 
the organic molecules to and from the freezing inter- 
face (probably related to the geometry of the 
molecules ). 

In summary, zone refining is an extremely useful 
process for separation of a wide variety of materials. 
It is being used in preparation of commercial quanti- 
ties of high-purity germanium and its use in larger 
scale operations appears promising. Systems in which 
the distribution coefficient of the solute (impurity ) 
is much less or much greater than unity are most 
suitable. Use of the process is not feasible for systems 
in which the distribution coefficient is very near unity. 
In such cases the process may be used efficiently in 
combination with other separation processes. Its use 
in preparation of high-purity.materials for research 
purposes is extremely important since such prepara- 
tion makes possible a study of the effects of trace 
impurities on the physical and chemical properties of 
the materials by addition of known amounts of specific 
impurities to the high-purity material and by subse- 
quent measurements of the properties of the materials. 
It is likely that the zone-melting process will find 
widespread application in cases where other means 
of separation are ineffective or inefficient. Continued 
research will provide information necessary to develop 
the process for particular applications. 











NOTES 


BATTELLE 


VIBRATORY OIL-WELL DRILLING 


* 


The increasing depth to which oil wells 

must be drilled today makes the efficiency 

of drilling equipment a matter of great im- 
portance. Currently, most wells are drilled by rotary 
drilling. However, Drilling Research, Inc., is spon- 
soring an investigation at Battelle of the effectiveness 
of sonic vibration techniques in drilling. 

A basic study of rock drilling was recently made. 
This showed that penetration of a rock bit depends 
primarily on the rate at which mechanical energy 
can be delivered to the rock per unit area of the base 
hole. The research for DRI is aimed at determining 
the potentialities of drilling by vibrating a bit at 
frequencies of the order of hundreds of cycles per 
second in an attempt to deliver more mechanical 
energy to the rock. 

Laboratory experience soon proved that most eftec- 
tive drilling results from mounting a vit on one end of 
a longitudinally vibrating bar and forcing that end 
against the rock. The vibration in the steel column 
is created by a magnetostriction transducer. 

Ralph Simon reports that Battelle is now engaged 
in the perfecting of a transducer for deep well drilling. 
It is designed to vibrate a 10.5-in.-diameter bit at a 
frequency of about 300 cps, and to follow this bit 
down the hole. The transducer itself is about 25 feet in 
length and when fully excited should develop about 
100 mechanical horsepower. 

The transducer is mounted in the drill string be- 


tween the bit and the drill collar. A filter isolates the 


vibration of the transducer from the rest of the drill 
string. Power for the transducer is transmitted through 
an electrical conduit which is mounted concentrically 
in the drill string. The latter is rotated in the same 
manner as for conventional rotary drilling. 

Experiments with previous transducer models in- 
dicate that the combination of vibration and rotation 
of the bit should result in rates of penetration about 
double those obtainable with rotation alone. 


10 


M2 MICROIMPACT TEST 

Frequently, because of the limited amount 
of material available, metallurgists find j 
difficult to make satisfactory studies of th 


— 


notched-bar toughness of experimental alloys or ma. 
terial that failed in service. Technologists at Battelle | 
have developed a useful microimpact test for making 
such studies on small spec’mens of titanium and its 
alloys. 


F. C. Holden, H. R. I. Jaffee, Bat 


telle metallurgists, report that they have developed a 


Ogden, and R. 


method which requires less than 15 per cent of th 
material required for V-notch Charpy specimens. Thy 
small specimens can be easily and inexpensively ma 
chined from \-in.-diameter rod stock. The techniqu 
has been used in studies of titanium alloys and studies 
of weld zones in 4-in. plates. | 
The Battelle technologists point out that ee 


temperatures are close to those indicated by th 


V-notch Charpy test. In addition, the impact energ, 
values shown by the new technique in inch-pounds are 
close to those for the V-notch Charpy test values i 


a 


foot-pounds. 

The microimpact test was developed at Battelle for | 
Watertown Arsenal. Institute metallurgists have used | 
it extensively in research sponsored by Watertow 
the Materials Wright \ir | 
Development Center. | 

} 


The International Flame Research Founda-| 


Arsenal and Laboratory 


INTERNATIONAL FLAME RESEARCH 


* 


tion is a unique example of international co 
operation in research. It was initiated for 
the investigation of the transfer of heat by radiation 
Prof. J. E 
de Graaf at the Royal Netherlands Blast Furnace 


from flames in industrial furnaces by 
and Steel Works. International interest was quick 
aroused. Soon industries of Great Britain and Franc 
began to participate both in financing and planning 
the Since 1952. the Unite 


States, Belgium, and Sweden, as well as the High | 


research. groups from 
Authority of the European Community of Coal and 
Steel have supported the work. With increasing sup 
port, the research aims of the Foundation have bee: 
broadened to include research on the combustion 
gaseous, liquid, and, more recently, solid fuels whet 
used for the heating of materials. " 

Ralph A. Sherman, Battelle technical director ap 
a member from the United States of the Joint Com| 
mittee governing the Foundation, will describe th 
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Foundation’s work before the Annual Meeting of the 
American Society of Mechanical Engineers this month. 
His paper outlines the organization of the Founda- 
tion's work, its experimental facilities, methods of re- 
search, and the highlights of the research results to 
date. 

Reviewing some of the outstanding results of the 
Foundation’s research, Sherman will discuss the find- 
ings on the effects of some variables in flame radiation. 
Among the variables considered will be types of fuel 
oil or coke-oven gas, rate of heat input, type and rate 
of atomizing agent, type of burner, excess of air, type 
and amount of carbureting agent for gas, and tempera- 
ture of the combustion air. He points out that of the 
several variables, the C/H ratio of oil and gas fuels 
and the mixing conditions most markedly affect the 
emissivity and the radiation of the flames. 

Sherman states that, as indicated by earlier studies, 
further knowledge is now needed on the relation of 
the radiating characteristics of flames to the rate of 


heat transfer to “work” in furnaces. 


are REPORT OF MOLYBDENUM STUDY 

Because of its high-temperature strength, 

molybdenum has been the subject of in- 

tensive research in recent years. The re- 

sults of a five-year study of its metallurgy have now 

been made available to industry in a report of research 
on the metal for the Navy. 

The final report contains an appraisal of the entire 

accumulation of data and their significance as applied 

to the three major phases of the investigation, as 


follows: 


Phase 1 dealt with improvement of room-tempera- 
ture ductility of molybdenum, especially the ductility 
of weldments. Safe limits were established for the 
presence of carbon, oxygen, and nitrogen-—impurities 
that strongly influence ductility of commercial molyb 
denum. The determination of solubility curves and 
the preparation of high-purity molybdenum by re- 
peated melting under vacuum were among numerous 


secondary projects developed during this phase. 


Phase 2 was concerned with the measurement of the 
high-temperature mechanical properties of molyb- 
denum and its alloys. A binary molybdenum alloy con- 


taining 2.5 per cent titanium showed considerable 


promise for high-strength use. 

Phase 3 was a search for oxidation-resistant alloys of 
molybdenum. This phase produced evidence that pro- 
tective coatings are necessary for use of the metal at 


1] 


elevated temperatures. Numerous binary and ternary 
alloys were tested but none showed promise when 
unprotected. 

The report, A Metallurgical Study of Molybdenum, 
by S. L. Case, summarizes, evaluates, and interprets 
investigations conducted by Battelle 1949 
and 1954. It is available through the Office of Tech 
nical Services of the U. S. Department of Commerce as 


PB Report No. 111753. 


between 


> RUBBER COMEBACK 

Because of the rapidly rising demand for 
plastics, their consumption, in 1956, may 
for the first time equal that for natural and 
synthetic rubbers in the United States. According to 
Stephen Palinchak, Battelle rubber specialist, one im 
portant reason for plastics’ rapid rise is their use in 
the manufacture of such products as garden hose, elec 
trical insulation, toys, sponge, and coated fabrics, prod 
ucts formerly produced from rubber. 

The Battelle chemist warns, however, that rubber 
should not yet be counted out. The rubber industry, 
spurred by competition, has been improving existing 
rubbers and developing new types. Thus the British 
have produced rubbers with interesting and unusual 
properties by modifying the natural products with 
various chemical compounds. In the United States, 
developments have centered around synthetic rubbers 

Rubber is being combined with plastics to create 
materials with properties obtainable with neither plas- 
tics nor rubbers alone. High impact blends have been 
created through polymer blends and graft polymeriza- 
tion. New blends have also led to higher strength 
and more abrasion-resistant rubbers. Through re- 
search, still more new products will be developed to 
meet the growing demand. thus increasing the market 


for rubber. 


“- PLATING UNUSUAL METALS 
Numerous metals and alloys having good 
properties for nuclear, high-temperature, 
and other uses, also have surface properties 
which limit their possible applications. Electroclad- 
ding can often solve these surface problems, accord- 
Faust and J. G. Beach of Battelle. 

They point out that metals for which electrodeposi- 


ing to C. L. 


tion methods are known can be used for electroclad- 
ding. Some of them can be used in combination. as 








well as alone, in the electrocladding processes. How- 
ever, technologists, to prepare satisfactorily clad met- 
als, must take into consideration: (1) the history of 
the metal to be clad; (2) the alloys formed by high- 
temperature diffusion at the interface; (3) rates of 
diffusion; and (4) the permeability of the cladding 
to corroding gases and liquids. 
Faust and Beach concluded that: 

When the effect of mechanical surface damage 
is recognized and eliminated, well-bonded plate 
will provide good engineering performance. 

Satisfactory electrocladding is possible when 
the strength and properties of the diffusion alloy 
that will form at the interface are known to be 
satisfactory for the intended usage. 

When bonds of electroplate are known to be 
unsatisfactory for the expected service, adequate 
strength may be attained by proper heat treat- 
ment and by taking into account the strength of 
any diffusion-formed alloy between the plate and 


the basis metal. 


Xf. ROCKET NOZZLE RESEARCH 


Research on erosion-resistant materials tor 

nozzles of a rapid-fire anti-aircraft rocket 

has been started at Battelle under a con 
tract with the U. S. Army Ordnance Corps’ Picatinny 
Arsenal. 

Specialists in ceramics at Battelle will investigate 
the field of refractory materials in their effort to find 
a suitable lining for the nozzles of a solid-propellant, 
boosted-fired rocket. The liner must withstand ex- 
tremely severe erosion conditions from the exhaust 
gases to give an adequate firing life. Cost and avail- 
ability in large quantities will be important considera- 
tions in selecting the liners. Such rockets are initially 
fired from guns and are to be used as a low altitude, 


anti-aircraft weapon. 


%* Radioactive isotopes are used in research, medi- 
cine, and industry in many countries. According 
to Dr. F. Miiller of Battelle’s laboratories in Frankfurt 
am Main, the use of radioisotopes will enjoy even 
wider use with the establishment of more research 
reactors. The greater availability of the reactors, he 
points out, will make possible the utilization of many 
of the short-lived isotopes. 
This view was expressed in Dr. Miiller's chap 
ter on radioactive isotopes in Atomenergie-Wege 


zur friedlichen Anwendung (Atomic Energy-Peacefy) 
Ieac) ; jeati o . reins 
Uses), a publication sponsored by the Vereinigung 


Deutscher Electrizitatswenke ( Association of German 


Power Companies ). The work, which contains an ip )ECI 


troduction by Prof. Dr. Werner Heisenberg, includes 


chapters on ways and means for the peacetul uses of ! 
’ 

atomic energy, with special emphasis upon Germany's 

part in the effort | 


* The need has been growing for heat exchangers 
to handle highly corrosive fluids at elevated tem 


— 


peratures. Aware of the favorable properties of molyb 


denum for such application, metallurgists have been 





giving attention to this metal. However, the room-tem 





perature brittleness of the material and difficulties jy 
welding it have prevented molybdenum’s use in heat 
exchangers. 

An investigation at Battelle for the Atomic Energy 
Monroe and D. © 
Martin, resulted in a technique for satisfactorily weld- 


Commission, reported by R. E. 





ing molybdenum heat exchangers. Technologists uti- 


lized unalloyed carbon-deoxidized arc-cast metal, the 


cone-arc welding process, and a special atmosphere 
chamber. Monroe and Martin state that the tec hniques 


made possible the welding of 52-tube assemblies that 


were free of porosity and cracks 


* \n unusual use was recently found for the extra 


~~ 


ordinarily pure chromium now available throug! 


a Battelle-developed process. Professor William G 
Myers of The Ohio State University utilized radiated 
crystals of the metal supplied by Battelle as a soure: 
of gamma rays in radiation therapy. His study shows 
that the crystals as chromium-51 show promise both as 
removable and permanent gamma-ray sources. Bi 
cause of its 28-day half life, Professor Myers reports 
that chromium-51 may prove to be superior to gold 
198, radon-222, and other shorter-lived radioisotopes 


for permanent implantations. 


* A series of investigations relating to new and 
improved finishes for zinc die castings has beet 
begun at Battelle for the American Zinc Institute, Inc 
The program includes studies on the ways and means 
of anodizing and dyeing castings and aims at improve 
ment and economy in current plating and other finish: | 


ing operations. 


